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(54) Engine block 

(57) An engine block is described having at one end 
a lateral flange 12 formed with an aperture 24 for 
mounting of an ancillary unit such as a pump 16. An 
adapter plate 30 is mounted on the end face of the lat- 
eral flange to overlie the aperture 24 for the ancillary 
unit 16, the surface of the adapter plate facing the aper- 
ture 24 being machined to mate, when in use, with the 
ancillary unit 16 disposed on the other side of the flange 
12 and secured to the adapter plate 30 through the 
aperture 24 in the lateral flange. 
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0 scription 

[0001] The present invention relates to an engine 
block having at one end a lateral flange formed with an 
aperture for mounting of an ancillary unit, such as a 5 
pump or other accessory. 

[0002] The invention Is particularly applicable to so- 
called structural engines, as used in agricultural trac- 
tors. Instead of being supported on mounts on a vehicle 
body, a structural engine, together with its transmission 
train, forms the unsprung mass or chassis of the vehi- 
cle. For this reason, its engine block needs to be 
designed to provide strength and rigidity. 
[0003] The rear end of an engine block commonly 
has a flange that projects laterally and is used to sup- 
port ancillary units, such as a fuel and a hydraulic pump 
to be driven by the crankshaft. The ancillary unit mates 
with the fonward facing surface of the lateral flange and 
this surface must therefore be machined accurately 
after the engine block has been cast. In a structural 
engine, for additional strength, the block has laterally 
projecting ribs that are joined to the lateral flange on 
which the ancillary unit is mounted and these ribs inter- 
fere with the machining of the fonward facing surface of 
the flange. 

[0004] The present invention therefore seeks to 
enable an ancillary unit to be mounted on the lateral end 
flange of an engine without the need to machine the for- 
ward facing surface of the end flange. 
[0005] According to the present invention, there is 
provided an engine block having at one end a lateral 
flange formed with an aperture for mounting of an ancil- 
lary unit such as a pump. 

[0006] The engine block is characterized in that an 

adapter plate is mounted on the end face of the lateral 
flange to overlie the aperture for the ancillary unit, the 
surface of the adapter plate facing the aperture being 
machined to mate, when in use, with an ancillary unit 
disposed on the other side of the flange and secured to 
the adapter plate through the aperture In the lateral 
flange. 

[0007] For convenience, in the ensuing description, 
it will be assumed that the end of the block on which the 
lateral flange is formed is the rear end to which the gear- 
box housing is connected but the invention Is equally 
applicable to either end of the engine. 
[0008] The invention avoids the need to machine 
the foHA/ard facing surface of a lateral flange by mount- 
ing an adapter plate on its rear side so that the ancillary 
unit mates with the adapter plate rather than with the 
flange. This allows the face to which the ancillary unit 
mates to be machined without hindrance from any part 
of the block. The adapter plate needs itself to be 
mounted on a machined surface on the flange but as 
this surface is reanward facing. It can readily be 
machined at the same time as other parts of the end 
surface of the engine block that mate with the gearbox. 
[0009] A further advantage of using an adapter 



plate to mount an ancillary unit on an engine is that the 
same engine block can be used with ancillary units of 
different design by changing only the adapter plate. 
Hence, by using an alternative adapter plate, it is possi- 
ble to move the centre of the drive of the ancillary unit 
radially with respect to the crankshaft axis. 
[0010] A further advantage of the invention resides 
in the fact that the adapter plate may be formed with an 
extension on its side remote from the engine lateral 
flange to accommodate an oil fed bushing or an anti- 
friction bearing to support the projecting end of the 
ancillary unit drive shaft. Such improved support for the 
ancillary unit drive shaft prolongs the life of the internal 
bearings of the ancillary unit. 

[001 1 ] By forming the adapter plate with an exten- 
sion, it is possible to ensure that the cog coupled to the 
drive shaft of the ancillary unit will remain captive 
between the adapter plate and adjacent abutment sur- 
faces even after withdrawal of the ancillary unit drive 
shaft. This enables the ancillary unit to be removed for 
servicing without disturbing the meshing of the cog with 
the crankshaft driven gears and therefore without inter- 
fering with the engine timing. 
[0012] Because the adapter plate is a machined 
component, it is possible to arrange for it to be formed 
with projecting bolts or studs onto which the ancillary 
unit can be mounted, thereby simplifying the alignment 
of the ancillary unit on the engine block during assem- 
bly. 

[0013] The invention will now be described further, 
by way of example, with reference to the accompanying 
drawings, in which: 

Figure 1 is a perspective view of an engine block 

complete with a sump and having a projecting lat- 
eral flange on which are mounted a fuel pump and 
a hydraulic pump; 

Figure 2 is a view of the rear end of the engine block 

alone fitted with adapter plates for mounting of the 

fuel pump and the hydraulic pump; 

Figure 3 is a line drawing of the engine block alone 

as viewed from the rear and one side after the fuel 

pump has been mounted on the lateral flange by 

means of its adapter plate; 

Figure 4 is a line drawing of the engine block alone 

as viewed from the rear without the pump mounting 

adapter plates but with the pumps located in their 

desired mounted positions; 

Figure 5 is a side view of the engine with part of the 

lateral flange and the gearbox housing cut away to 

reveal the manner in which the fuel pump is 

mounted in its adapter plate; and 

Figure 6 is a partially cut away side view similar to 

that of Figure 5 showing the manner in which the 

hydraulic pump is mounted In Its adapter plate. 

[0014] Figure 1 shows an engine block 10 having a 
laterally projecting flange 12 at its rear end, on which 
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are mounted a fuel pump 14 and a hydraulic pump 16. 
The block 1 0 is intended as a structural engine of a trac- 
tor and for this reason it is provided with reinforcement 
ribs 18 and 20 which extend up to the lateral flange 12. 
The ribs 18 and 20 present an obstruction to any tool 
used to machine the front surface of the lateral flange 
12 to receive and mate with the pumps 14 and 16, the 
aim of the present invention being to overcome this 
problem. 

[0015] The lateral flange 12 Is cast with apertures 
22 and 24 (see Figure 4) that are larger than the mount- 
ing plates 26 and 28 of the fuel pump 14 and the 
hydraulic pump 16 respectively. The mounting plates of 
the pumps 14 and 16 may therefore pass entirely 
through the apertures 22 and 24 in the lateral flange 1 2. 
[001 6] Adapter plates 30 and 32 (see Figures 2 and 
3) are fitted over the apertures 22 and 24 respectively. 
Each adapter plate has a larger area than the aperture 
that it covers and is secured by means of bolts 34, 36 to 
the rear surface of the lateral flange 12 to cover the 
entire aperture. As the adapter plates are bolted onto 
the rear surface of the flange 12, it is only that surface 
that needs to be machined to seal against the adapter 
plates thereby totally avoiding the need to machine the 
front surface of the flange 1 2 and the reinforcement ribs 
18 and 20. 

[001 7] The side of the adapter plate mating with the 
lateral flange 12 need not be completely flat but may 
have a protrusion 33 extending into the apertures 22 or 
24, as best seen in figure 6 with respect to aperture 24, 
for a purpose to be described furtheron. 
[001 8] There are many parts of the rear surface of 
the engine block that need to be machined after the 
block has been cast and the machining of the surfaces 
that mate with the adapter plates 30 and 32 can there- 
fore be carried out with little incremental cost. The for- 
ward facing surfaces of the adapter plates 13 and 32 
that mate with the pumps 14 and 16 (be it a surface in 
line with the reanward facing surface of the flange 1 2 or 
the forward facing surface of the protrusion 33) are of 
course machined before the adapter plates are bolted to 
the engine and their manufacture presents no problems. 
It is further possible to machine recesses into the 
adapter plates to receive sealing rings for establishing 
good seals with the reanward facing surface of the lat- 
eral flange 12 of the engine and with the mounting plate 
of the ancillary unit. A further seal 35 can be provided 
inbetween the radial outer surface of the protrusion 33 
and the radial inner surface of the aperture 24. 
[0019] In addition to providing surfaces onto which 
the pumps 14 and 16 can be mounted and sealed, the 
adapter plates 30 and 32 are formed with projections 40 
and 42 that can hold oil fed bushes or anti-friction bear- 
ings for supporting the shafts of the pumps 14 and 16. 
As shown in Figures 2, 5 and 6, gears 37, 39 are fitted 
to these shafts that mesh with further gears driven by 
the engine crankshaft to transmit drive from the engine 
to the ancillary units. As seen in figure 6, to avoid having 



a projection 42 extending extensively beyond the rear 
surface of the flange 12 enlarging the volume of the 
engine, the projection 42 may also partly extend in a for> 
ward direction whereby the protrusion 33 serves as part 

5 of the projection 42. 

[0020] When the engine is assembled to the trans- 
mission train, the flange 12 mates with a housing 50 at 
the front end of the gearbox. This housing 50 may have 
apertures 51 , 53 to allow the drive gears to be fitted to 

10 the shafts of the pumps 1 4 and 1 6 after the pumps have 
been mounted on the engine. 

[0021] Alternatively, with reference to Figure 5, it 
will be seen that the projection 40 of the adapter plate 
30 acts to sandwich the drive gear 37 of the pump 14 

15 between itself and the housing 50. Consequently, the 
drive gear 37 of the pump 14 can remain captive and in 
mesh with the other gears of its drive train, even if the 
hydraulic pump 14 is withdrawn for servicing. 
[0022] As the drive gear 37 may, for example, form 

20 part of the gear train driving the engine camshaft, the 
fact that it remains captive and in mesh with the other 
gears means that the engine timing need not be 
affected by the removal for servicing of the hydraulic 
pump 14. 

25 [0023] It is possible in different variants of the same 
engine to use pumps that need to be driven at different 
speeds from one another. This is achieved by mounting 
the pumps on different centres and using gears with dif- 
ferent ratios to drive the pumps from the crankshaft. 

30 Thus it will be seen in the case of the hydraulic pump 1 6 
in Figure 4 that its shaft axis 55 does not lie at the centre 
of the aperture 24 and its shaft axis 55 has been moved 
inwards radially. Conventionally, this would require a 
modification to the manner in which the engine block is 

35 machined and possibly even to the casting of the block. 
[0024] By contrast, in the present invention, it is 
possible to make no alteration whatever to the engine 
block and merely to fit an alternative form of adapter 
plate in which the centre of the drive shaft is offset from 

40 the centre of the mounting aperture, as in the case of 
the adapter plate 32 for the hydraulic pump 16. 
[0025] The precise positioning of the adapter plates 
30. 32 on the rear surface of the engine lateral flange 12 
is important as it determines the position of the axis of 

45 the drive shaft of the ancillary unit. In order to ensure 
that the adapter plates are not mounted with an incor- 
rect orientation, it Is possible to position the bolts 34 and 
36 asymmetrically so that the adapter plates 30, 32 can 
only be fitted in a single orientation. If an adapter plate 

50 needs to be positioned with an accuracy exceeding the 
free play between the bolts and the holes in the adapter 
plate through which they pass, then it is possible to pro- 
vide one or more dowels on the adapter plate to locate 
in holes that are drilled with the desired precisk>n in the 

55 rear surface of the lateral flange of the engine. 

[0026] While it is possible to form threaded holes in 
the adapter plates for receiving bolts passing through 
holes in the mounting plates of the pumps 14 and 16, it 
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is preferred to provide projecting studs on the adapter 
plates so that the pumps may be easily located in posi- 
tion white nuts are fitted to the threaded studs. 

Claims 

1. An engine block having at one end a lateral flange 
(12) formed with an aperture (22, 24) for mounting 
of an ancillary unit such as a pump (14. 16). and 

characterized in that an adapter plate (30, 
32) is mounted on the end face of the lateral flange 
(12) to overlie the aperture (22, 24) for the ancillary 
unit (14, 16), the surface of the adapter plate (30, 
32) facing the aperture (22, 24) being machined to 
mate, when in use. with the ancillary unit (14, 16) 
disposed on the other side of the flange (12) and 
secured to the adapter plate (30, 32) through the 
aperture (22, 24) in the lateral flange (12). 

2. An engine block according to claim 1 , characterized 
in that the adapter plate (30, 32) is formed with an 
extension (33, 40, 42) to accommodate an oil fed 
bushing or an antt-friction bearing to support the 
projecting end of the ancillary unit drive shaft. 

3. An engine block according to claim 2. characterized 
in that the extension (33, 40, 42) extends in a direc- 
tion away from the flange (12) and/or through the 
aperture (22, 24). 

4. An engine block according to any of the preceding 
claims, characterized in that the adapter plate (30, 
32) is formed with an extension (40, 42) serving to 
ensure that a cog (37, 39) coupled to the drive shaft 
of the ancillary unit (14, 16) will remain captive 
between the adapter plate (30, 32) and adjacent 
abutment surfaces (50) after withdrawal of the 
ancillary unit drive shaft. 

5. An engine block according to claim 4, characterized 
in that the adjacent abutment surfaces are formed 
on a gearbox housing (50). 

6. An engine block according to any of the preceding 
claims, characterized In that the adapter plate (30, 
32) is formed with projecting studs onto which the 
ancillary unit (14, 16) can be mounted. 

7. An engine block according to any of the preceding 
claims, characterized in that the adapter plate (30. 
32) is provided with a projecting dowel received in a 
hole drilled in the lateral flange (1 2) of the engine, to 
locate the adapter plate (30, 32) accurately on the 
flange (12). 

8. An engine block according to any of the preceding 
claims, characterized in that the adapter plate (30, 
32) is formed such that the drive shaft axis (55) of 



the ancillary unit (1 4, 1 6) is offset from the centre of 
the aperture (22. 24). 

9. An engine block according to any of the preceding 

5 Claims, characterized in that one adapter plate (30. 
32) can be substituted by an alternative form of 
adapter plate; the adapter plates having drive shaft 
axes (55) of the ancillary unit (14. 1 6) which are off- 
set from one another. 
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